The long-term functional outcome of Hirschsprung's disease (HD) post surgery is reported to be good in the vast majority of the patients [15, 21, 22, 26, 28] . However, some authors have indicated a persistence of unfavourable results with complications and functional incontinence in certain patients [3, 6, 13, 17, 27] . We investigated the long-term functional results in our patients who participated in a recall follow-up after surgery for HD at the Queen Sirikit National Institute of Child Health (Children's Hospital) between 1987 and 1999. The aim of the present study was to evaluate the bowel habits and quality of life with respect to faecal continence of patients with HD who had undergone pull-through operations more than 5 years previously.
Purpose: The aim of this study was to evaluate the bowel habits and quality of life with respect to faecal continence of patients with Hirschsprung's disease (HD) who had undergone pullthrough operations more than 5 years previously. Materials and Methods: Four hundred and sixtyseven patients who underwent pull-through operations for HD during the period of 1987 -1999 were followed up for evaluation. A questionnaire including demographic data and a qualitative clinical scoring method as described by Holschneider was used for the evaluation of faecal continence. The scoring system did not require a physical examination. Outcomes of the 3 major procedures (Swenson, Duhamel and Soave technique) were analysed. The research was undertaken from October 2004 to September 2006. Patients with neurological defects and total colonic aganglionosis (TCA) were excluded from the analysis. Only patients with typical HD were evaluated, and they were divided into 3 groups based on the length of the period since surgery: 5 -10 years in Group A; 10 -15 years in Group B; and 15 -20 years in Group C.
Results: Only 204 patients (male to female ratio: 169 : 35) returned to the Queen Sirikit National Institute of Child Health for evaluation. Twentysix patients were excluded because of TCA in 13, Down's syndrome in 9 and cerebral palsy in 4. The remaining 178 patients were evaluated and divided into Group A (n = 67), Group B (n = 75) and Group C (n = 36). Excellent results (14 points), good results (10 -13 points) and fair results (5 -9 points) were noted in Group A in 52.2%, 34.3 % and 7.5 % of cases respectively, in Group B in 68%, 28 % and 4% of cases, respectively, and in Group C in 88.9 %, 11.1% and 0 % of cases, respectively. Five cases (7.5 %) in Group A and 3 cases (4%) in Group B with fair results still had problems such as constant soiling and an inability to hold back defecation. They experienced marked limitations in their social life because of their dependence on diapers and frustration because of teasing by their friends. Conclusion: Faecal incontinence still remains a problem in some patients with HD at 5 -15 years after surgical correction. However, nearly all patients who were operated on more than 15 years previously had nearly normal faecal continence and a normal social life. 
Results

!
Two hundred and four patients (169 male and 35 female) returned to the institute for follow-up and evaluation. Thirteen cases with TCA, 9 cases with Down's syndrome and 4 cases with cerebral palsy were excluded from the study. The remaining 178 patients with typical HD were enrolled for analysis (l " Fig. 1 ). A typical Hirschsprung's segment involving the rectum and sigmoid colon was found in 158 (88.8 %) while in 19 (10.7 %) and 1 (0.5 %) the descending or the transverse colon were involved, respectively (l " Table 2 ). Duhamel's pull-through operation was the most popular procedure at our institute. Age at operation ranged from 6 months to 13 years (average age: 1 year). Age at follow-up varied from 6 to 29 years. Postoperative complications are shown in l " Table 3 . Enterocolitis was the most common problem occurring in 29 (16.3%). Frequent faecal soiling or incontinence in the early postoperative period occurred in 27 (15.2 %). An anastomotic stricture developed in 20 cases (11.2 %) and required anal dilatation within one year post operation. However, a new colostomy had to be estab- lished in 5 patients with anastomotic leak with subsequent spontaneous disappearance of the leak. A wound infection and postoperative small bowel obstruction were noted in 19 cases (10.9 %) each. Seventeen cases (9.6%) had a problem of constipation and occasionally required laxatives or enemas. There were some differences in the complications between the different procedures used for the pull-through operations (l " Table 4 ). Soave and Swenson procedures had a higher incidence of anastomotic stricture than Duhamel's procedure (17% : 7.8%). Enterocolitis was noted to be higher after Swenson procedures compared to Duhamel and Soave procedures, but the different was not statistically significant (p > 0.05).
Outcomes with respect to faecal continence in the long term were evaluated (l " Table 5) . Of the 67 patients in Group A, 39 (58.2 %) had an excellent result with normal bowel habits, 23 (34.3 %) had a good result with social continence and few limitations in their social life, and 5 (7.5 %) had marked limitations in their social life because of faecal incontinence. Of the 75 patients in Group B, excellent, good and fair results were obtained in 51 (68 %), 21 (28 %) and 3 (4.7 %) of cases, respectively. Of the remaining 36 patients in Group C, 32 (88.9 %) had an excellent result and 4 (11.1%) a good result. The patients in Group C had better outcomes with respect to faecal continence than the patients in Group A and Group B and the difference was statistically significant (p < 0.05) (l " Fig. 2 ). Five cases in Group A and 3 cases in Group B with a fair result had the problems of constant soiling and inability to hold back defecation. They experienced a marked limitation in their social life because their dependence on diapers and their frustration because of teasing by their friends. Only 5 cases or 2.8 % of all the 178 patients (3 in Group A and 2 in Group B) developed occasional constipation and occasionally required laxatives or enemas. All of the 178 patients had normal urinary continence during the period of this follow-up. There were no differences in faecal continence compared to other operative procedures performed in the 5 -20 years post pullthrough operations (l " Fig. 3 , l " Table 6 ). This study represents a long-term follow-up of a large number of patients after pull-through operations for HD. The data were analysed by one of the authors in order to avoid bias in the evaluation of the questionnaires. The demographics of this population are similar to those reported in the literature with regard to male predominance and with an incidence of Down syndrome and cerebral palsy of about 5 -10 % [16, 25, 26] . Three types of operation were performed for HD at our institute and there were no significant differences in the rate of postoperative complications or anorectal function between the three procedures (l " Table 4 and Fig. 3) .
Functional results are central to quality of life. Despite a variety of surgical procedures available to treat HD, the results of published series show little difference in long-term functional outcome. Kleinhaus et al. [14] suggested that good results could be achieved by competent surgeons in four of five patients, regardless of the technique used.
Patients with TCA, Down syndrome and cerebral palsy were excluded from this study because the outcomes were much poorer than patients with typical HD. The long-term prognosis with respect to faecal continence in these patients is poor in many series [2, 6, 7, 11, 19, 20, 23, 25, 29] . We therefore analysed only typical cases of HD and compared faecal continence over different periods of time and for each operative procedure. Early and late postoperative complications included anastomotic leak, stricture, enterocolitis, constipation and temporary faecal soiling (l " Table 7 ). These complications occurred after all of the pull-through procedures [1, 9, 12, 24, 26] . Enterocolitis, constipation and faecal soiling are common complaints during follow-up, with a reported incidence of 1.6 -22.4 %, 0 -17.9% and 2.7 -22.8 %, [1, 9, 12, 24, 26] , respectively. Rescorla et al. [25] suggested that 88 % of patients with a follow-up of less than 5 years after a pull-through operation experienced some difficulties such as temporary faecal soiling or incontinence and constipation. However, faecal soiling and constipation improved nearly 100 % in patients with a longer follow-up of over 15 years after surgery. In the present study, we did not find enterocolitis in any patients later than 5 years post operation. Only 5 cases of those who returned for evaluation experienced occasional constipation, and all of the 5 cases required laxatives or enemas only occasionally. Five cases in Group A (5 -10 years post operation) and 3 cases in Group B (10 -15 years post operation) had fair results with faecal incontinence and limitations in their social life. In contrast, all of the patients in Group C (over 15 years post operation) had normal faecal continence. Generally, it is believed that anorectal function will improve with time [21, 25, 26] . Most authors are of the opinion that patients with HD will achieve normal bowel habits 15 years after operation for all pull-through procedures [4, 5, 10, 15, 26, 28] . Swenson [28] and Sherman [26] reported good long-term results after Swenson operations in 90 % of the patients, with normal bowel habits after 15-year follow-up. Livaditis [15] and Hung [10] noted that about 90 % of cases had normal bowel movements and good continence at 15 years post Duhamel procedure. Ciley [4] and Fortuna [5] published good results for 100 % of their cases with a follow-up of more than 15 years after endorectal pull-through operation. Moore et al. [18] noted a correlation between incontinence and poor performance at school. Children with problems of faecal control may lose self confidence. They may shy away from social relationships and may dislike going to school. These issues need to be considered and addressed during follow-up of these patients. Yanchar and Soucy [30] suggested that problems of faecal incontinence were common among those less than 15 years old. However, when the patients had reached late adolescence, their bowel control improved significantly. Maturity brings a better understanding of bowel habits and how to control them, as well as a strong desire to keep clean. Social relationships become more important for the life style of adolescents.
Conclusion
!
A study of long-term results at 5 -20 years after operation for HD indicates that there are no significant differences between the results of the three main surgical pull-through procedures. Some of the patients who were operated on with a follow-up of less than 15 years may still have some faecal continence and experience limitations in their social life. However, patients who had a follow-up of over 15 years had normal bowel habits and a good quality of life. It appears that anorectal function improves with time after the pull-through operation.
